Introduction
3 H thymidine incorporation (Fuhrman & Azam, 1980 , 1982 is currently the most widely used method for estimating bacterial production in aquatic ecosystems. The amount of thymidine incorporated is converted into bacterial production using conver into the purified DNA or into the insoluble fraction of the cold-TCA extract and are converted to carbon biomass using the mean bacterial cell volume. These values are then applied to the thymidine incorpo ration rates measured during short-term in situ incubations. In marine environments, Riemann et al. (1987) found the conversion factor to be quite uni form, close to 1 x 10 9 cells nmol -1 of thymidine incorporated into cold-TCA precipitate. In freshwa ter environments, the conversion factor estimates are much greater and variable from 1 to 60 x 10 9 nmol -1 (see Bell 1988) . 
Materials and Methods
Sample collection. From April 1987 to September 1988, 24 integrated water samples were taken from surface water layers (0-9 m.) and deep water layers (15-25 m.) of the meso trophic reservoir, Lake Pareloup (France). In July 1988, five experiments were conducted using five different samples to test the variability of the results. One experiment was conducted in February 1989.
Experimental conditions. Conversion factors were empi rically determined from simultaneous measurements of 3 H thymidine incorporation rates and increase in bacte rial cell numbers rates in diluted water samples. The lake water was diluted 7-10 times with the original medium fil tered through 0.2 pore-size nucleopore filter. The sam ples (about 1 liter) were incubated in the dark, at in situ temperature except for one in June, for which the tempe rature was raised from 8 to 16° C.
The incubation bottle was only stirred manually at sam pling times. For two experiments in July and August the samples were gently swirled during all the incubation period.
Subsamples from the incubation bottle were taken ini tially and at time intervals (2 hours during the exponen tial growth phase) for cells counts, biomass estimates and 3 H thymidine incorporation rates.
Thymidine incorporation. Thymidine incorporation was measured according to Fuhrman & Azam (1982) . Duplicate or triplicate 8 ml samples and duplicate formalin-killed blanks (2 % final cone.) were incubated with 20 nM methyl ~3H thymidine(40-60 Ci mmol~'CEA France). Incubation times varied from 20 to.40 mn depending on the tempera ture and bacterial activity. The incubations were stopped by adding formalin (2 % final cone). After extraction in 5 % ice-cold TCA (final cone.) for about half an hour, the samples were filtered onto 25 mm, 0.2 ^m pore-sized Nucleopore polycarbonate filters and rinsed 3 times with 3 ml of ice-cold 5 % TCA. The dry filters were put into scin tillation vials, 5 ml of scintillation cocktail was added and radioactivity was counted in a Beckman liquid scintilla tion counter. To be sure that the concentration of 20 nM. 3 H thymidine used for the experiments was sufficient to eliminate isotopic dilution, some incubations were performed by adding 25 and 35 nM at the beginning and at the end of the incubation period in April, July, August and September.
Determination of 3 H thymidine incorporation into DNA and proteins. In July and September 1988 and February 1989 macromolecular fractionation was performered by acid and base hydrolysis (Fuhrman & Azam 1982 , Riemann 1984 at the beginning and at the end of the growth cycle, for estimating the percentage of incorporated radioacti vity in DNA and proteins.
Bacterial numbers and biomass. Cell counts were made using the acridine orange procedure (Honnie et al., 1987) from fixed samples (formalin 2 % final concentration). Cell size was measured from photographs of acridine orangestained cells. Cell volume was converted to carbon biomass using the factor 1.21 10~7 ^g carbon ^m~3 (Watson et al., 1977) . Counts were done in duplicate or triplicate : at least 1 000 cells were counted and 150 cells were measured for each subsample. The mean difference between bacteria counts was 6 %.
Diversity of the bacteria. In February, June and July, bac terial strains were isolated via spread plates incubated at the « in situ » temperature, during the lag and stationnary phases. Two different media were used : autoclaved lake water prefiltered through 0.2 ^m pore-size filter and C.P.S. medium (Jones 1970) . The isolated strains were characte rized from about 30 morphological, physiological and nutritional tests (A.P.I, system for characterization of hete rotrophic bacteria).
Data analysis. The data ( 3 H thymidine incorporation, cell numbers and biomass) were plotted vs. time. The cur ves show lag, exponential and stationnary phases. Only the exponential phase is considered and linear regressions of Ln (thymidine incorporation rate), Ln (cell number) and Ln (biomass) vs. time were calculated. The conversion factors were estimated from the period ranging from the first subsample taken during the exponential growth phase, to the time at which the incorporation rate reached the value of the incorporation rate as it was measured in the lake on this date (Fig. 1 ). They were calculated by dividing the dif ference in cell number at the beginning and at the end of the selected time period by the integrated 3 H thymidine incorporation.
Results
Thymidine incorporation and growth exhibited the typical phases of bacterial cultures : lag, expo nential growth and stationnary phases when the carrying capacity of the medium was reached.
The lag periods preceding bacterial growth ran ged from 12 h (September) to over 80 h (February).
The rates of increase in cell numbers (Ô) ranged from 0.008 to 0.225 h"i (fi = 0,0927 ± 0,07) and were always significantly lower than the 3 H thymi dine incorporation rates (^), ranging from 0,022 to 0.42 h"' (^ = 0,191 ± 0,124) ( Table I) . At the end of this period 3 H thymidine uptake is equal to the incorporation rate measured in the natural environment. 
Discussion
Assuming an exponential growth, Kirchman et al. The increase in size, often noted in such experiments (Kirchman et al. 1982 , Lovell & Konopka 1985 , Nagata 1987 , Riemann et al. 1987 , may be the expression of the metabolism change. Indeed, the diagrams of the bacterial size frequency (Fig. 2) showed that the proportion of radioactive marker in the proteins increased during the incubation with a respective increase in cell size (Table III) emphasized the changes which may occur during the experiments, particulary when the lag phase is long (Fuhrman & Azam 1982 , Lovell & Konopka 1985 .
Likewise, the asynchronous evolution of the num bers and the mean individual cell volume of the bac teria in experiment 1 Is (Fig. 3) 
